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(54) POSmONING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positioning device capable of 
detecting a correlation peak accurately regardless of whether a signal is 
feeble of not, and acquiring an accurate positioning result. 
SOLUTION: When an abnormal positioning solution appears in the 
positioning result (100), a correlation determination threshold Lth used for 
correlation peak detection is changed to a higher value, and the operation 
for establishing code phase synchronization is re-executed (104). When the 
abnormal positioning solution is not detected, the correlation determination 

threshold Lth is changed to a lower value (102), and detection of the 100 
correlation peak is enabled even in the case of a feeble signal. As a -/ 

technique for detecting the abnormal positioning solution from the J- 

positioning result, various processing functions can be loaded, such as that JMMfflR > 

by detection of a physical state which a moving body where the positioning > 1 *r 

device is loaded can not take or hardly takes, or that corresponding to a 
scheduled using environment of the moving body, or the like. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the positioning method of 
establishing the code phase simulation of the spectrum back-diffusion-of-electrons code to the input 
signal from a positioning satellite, and performing positioning. In addition, in this application, the bodies 
including living things, such as vehicles, such as vehicles, a vessel, and an aircraft, and human being, 
which can move positioning equipment are generically called a "mobile." Moreover, the conveyance and 
the cellular phone of positioning equipment by the mobile are generically called "loading" to the mobile. 
Furthermore, although GPS (Global Positioning System) is illustrated as an example of a positioning 
system, this invention is applicable also to the system of the other type accompanied by the positioning 
processing using the prehension and tailing by the correlation judging with a spectrum back-diffusion- 
of-electrons code, and its result. There is WADGPS (Wide Area Differential GPS) reinforced by SB AS 
(s) (Satellite-Based Argumentation System), GNSS(s) other than GPS (Global Navigation Satellite 
System), GNSS reinforced by various systems, for example, WAAS etc., (Wide Area Argumentation 
System), etc., as the kind of a system. Therefore, an INMARSAT (International Mobile Satellite 
Organization) satellite besides a GPS Satellite etc. may correspond to the "positioning satellite" in this 
application. Although the C / the A (Coarse Acquisition) code in GPS are illustrated as an example of a 
spectrum (reverse) diffusion code, a principle top is applicable also to the P (Precision) code. 
[0002] 

[Description of the Prior Art] In GPS, the signal which shows data, such as transmitting time of day of 
the signal, an orbit of the GPS Satellite of a transmitting agency, and an orbital calendar (outline orbit) 
of each GPS Satellite, to the GPS receiver carried in the mobile from the GPS Satellite on an orbit 
around the earth is transmitted. This signal is the C / the A code of a proper (or P code.) to that GPS 
Satellite by the GPS Satellite of a transmitting agency, the following — being the same — since it is the 
signal which performed the spread-spectrum modulation to depend, in order to use the information 
included in the signal transmitted from the GPS Satellite in a GPS receiver, the spectrum back-diffusion- 
of-electrons modulation of the input signal from a GPS Satellite must be carried out first, and it must 
restore to data after an appropriate time. Moreover, the pseudo range from the GPS Satellite of a 
transmitting agency to a GPS receiver must be correctly measured using the data to which it restored to 
measure the location of GPS ******, as a result its loading place mobile (it positions). 
[0003] Therefore, in a GPS receiver, after choosing the GPS Satellite more than the necessary number 
used for positioning, the spectrum back-diffusion-of-electrons code corresponding to the C/A code 
concerning the selected GPS Satellite is generated by the code generator, and correlator detects 
correlation with the spectrum back-diffusion-of-electrons code and input signal. The generating phase (it 
is only hereafter called a "code phase") of the spectrum back-diffusion-of-electrons code in a code 
generator is controlled by the GPS receiver so that a correlation peak is detected by correlator, namely, 
so that the code phase simulation of the spectrum back-diffusion-of-electrons code to an input signal is 
established. Since the input signal by which the spectrum back-diffusion-of-electrons modulation was 
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carried out is obtained from correlator in the condition that code phase simulation is established 
correctly, it is possible to supply a correlator output to a demodulator and to restore to the data from a 
GPS Satellite. Moreover, the pseudo range from the GPS Satellite of a transmitting agency to a GPS 
receiver can be found by combining the code phase in the condition that code phase simulation is 
established correctly with the data recovered from the input signal. 

[0004] The portion relevant to code phase simulation is shown in drawing 9 the circuit of a GPS 
receiver, and among software. Although the GPS receiver builds in two or more receiving channels, it is 
usually drawing only one channel here for simplification of illustration. Moreover, the processing 
control section 20 offers generalization-functions relevant to two or more receiving channels, such as 
control to two or more receiving channels, positioning processing based on the information acquired 
from two or more receiving channels, and an output of the current position obtained as a result, to 
correlator 10, the code generator 12, and the demodulator 14 belonging to the receiving channel 
according to individual among the function part material of illustration. Furthermore, the "input signal" 
in drawing is a signal processed in the circuit of the preceding paragraph which is received by the GPS 
antenna which is not illustrated and constitutes a receiving channel, and which is not illustrated. 
Although the member of correlator 10 grade is prepared corresponding to I of the input signal supplied 
from the circuit of the preceding paragraph, and Q each component, it is omitting illustration here. And 
the circuit and software of illustration are realizable as software mounted in an integrated circuit and it. 
[0005] In case positioning is performed, the processing control section 20 chooses the GPS Satellite first 
used for positioning. The processing control section 20 makes it generate by the code generator 12, and 
makes the spectrum back-diffusion-of-electrons code corresponding to the C/A code currently used for 
the spread-spectrum modulation with the selected GPS Satellite input into correlator 10. Correlator 10 
detects correlation with this spectrum back-diffusion-of-electrons code and input signal. 
[0006] The C/A code used for a spread-spectrum modulation with each GPS Satellite is pseudonoise 
code belonging to the sequence called a gold sign, and is set to become peculiar for every GPS Satellite. 
Moreover, the code length is [ 1.023MHz and the period of 1023 chips and a rate ] lmsec(s). Therefore, 
in the condition that the input signal the spread-spectrum modulation is carried out [ the input signal ] by 
the C/A code corresponding to the spectrum back-diffusion-of-electrons code generated by the code 
generator 12 is inputted into correlator 10, and the phase (chip location) of the spectrum back-diffusion- 
of-electrons code is in agreement with the phase (chip location) of the C/A code, the correlation detected 
with correlator 10 greets a peak. 

[0007] The processing control section 20 catches the GPS Satellite used for positioning detecting the 
code phase from which the correlation which the code phase in the code generator 12 is changed based 
on the output of correlator 10, and is detected with correlator 10 serves as a peak, i.e., by establishing 
code phase simulation. Moreover, the processing control section 20 follows the GPS Satellite used for 
positioning by following change of the phase of the C/A code in an input signal, and changing the code 
phase in the code generator 12. A demodulator 14 recovers the data transmitted from the GPS Satellite 
from the input signal (output of correlator 10) in the condition that code phase simulation is established, 
and supplies it to the processing control section 20. Using the data to which it restored with the code 
phase and demodulator 14 in the condition that code phase simulation is established, the processing 
control section 20 performs positioning by the well-known principle, and, as a result, outputs the 
information on the slack current position etc. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since the comparison with the output of correlator 
10 and a predetermined correlation judging threshold had detected the correlation peak in the output of 
correlator 10 by the processing control section 20, there was a case where the code phase (chip location) 
in which a correlation peak appears was undetectable in the conventional GPS receiver. 
[0009] First, the horizontal axis of drawing 10 (a) shows the code phase (chip location) in the code 
generator 12, and the axis of ordinate shows the output of correlator 10 notionally. As shown in this 
drawing (c), when the code phase of the output ("generating code" in drawing) of the code generator 12 
shown in drawing 10 (b) is in agreement with the code phase of the C/A code ("receiving code" in 
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drawing) concerning an input signal, in the chip location, the strong correlation peak Pkl shown in the 
output of correlator 10 all over this drawing (a) appears. On the other hand, as the code phase of a 
generating code shows drawing 10 (d), even if it is the case of not being in agreement with the code 
phase of a receiving code The weak correlation peak Pk2 shown in this drawing (a) may appear (peak by 
the weak autocorrelation). Moreover, the same weak correlation peak Pk2 may appear also between the 
input signals from a different GPS Satellite from the satellite applied to a generating code as shown in 
this drawing (e) (peak by the cross-correlation between different-species codes). 
[0010] detection of the correlation peak Pk2 by such cause — with, treating as that by which the phase 
simulation of the generating code to a receiving code was established — if — it not only cannot find a 
pseudo range correctly by the processing control section 20, but right data is not obtained from a 
demodulator 14, either, therefore it cannot ask for the current position correctly by the processing 
control section 20. Therefore, in order to protect detecting the correlation peak Pk2 by the 
autocorrelation in a different chip location, or the cross-correlation with a different-species code, and 
shifting to tailing actuation from the former, as shown in drawing 10 (a), set up the correlation judging 
threshold Lth so that it might become it is higher than the correlation peak Pk2, and lower than the 
correlation peak Pkl, and the output of correlator 10 has exceeded this correlation judging threshold Lth 

with, he was trying to treat as code phase simulation establishment 
[001 1] However, the loss of power of correlator 10 may be produced also at the time of the weak signal 
with which the input-signal input level to correlator 10 is declining by a certain cause. That is, at the 
time of a weak signal, in spite of having detected correlation with the input signal from the GPS Satellite 
which it is going to catch in the right chip location, the output of correlator 10 may become lower than 
the correlation judging threshold Lth, as drawn as Pk3 into drawing 11 -. The correlation peak Pk3 by 
this weak signal is undetectable depending on the comparison with the correlation judging threshold Lth. 

[0012] It makes as a technical problem that this invention solves such a trouble, even if it is at the weak 
signal time, the code phase concerning code phase simulation can be detected correctly, therefore 
electric wave environment makes it the purpose to enable it character and to position quickly like the 
city area also in the area which is not good. 
[0013] 

[Means for Solving the Problem] In order to attain such a purpose, this invention Choose a positioning 
satellite more than the necessary number, and code phase simulation is established through a correlation 
judging with a spectrum back-diffusion-of-electrons code to an input signal from a selected positioning 
satellite. In a positioning method which derives a positioning result including the current position based 
on data which restores to an input signal by which code phase simulation was established, and is 
obtained, and a code phase at the time of code phase simulation establishment So that it may become 
comparatively high when it becomes comparatively low when it judges whether code phase simulation 
is established correctly based on a positioning result and judged with code phase simulation being 
established correctly, otherwise, judged It is characterized by carrying out an adaptation setup according 
to a result of the above-mentioned judgment of a correlation judging threshold used for the above- 
mentioned correlation judging. 

[0014] That is, in such a case, a correlation judging threshold is lowered [ in / since it can consider that 
code phase simulation is maintainable with a phase similarly / after that for the time being / to a code 
phase at that time near it if established once correctly / code phase simulation / this invention ], and it 
can be made to carry out establishment maintenance of the code phase simulation correctly [ in a weak 
signal ]. Moreover, in this invention, when code phase simulation is not established correctly, it has 
prevented detecting a weak autocorrelation in a different chip location, or a cross-correlation with a 
different-species code accidentally by raising a correlation judging threshold. Furthermore, this 
invention can be carried out in this invention, without giving a major change and an addition to a 
processing facility carried from the former, since it has judged whether code phase simulation is 
established correctly based on a positioning result obtained for positioning equipment itself which is the 
execution environment of this invention (namely, he has an input of special information, and no 
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activation of a special operation). 

[0015] Moreover, as a method of judging whether code phase simulation being established correctly 
based on a positioning result when positioning equipment is carried in a mobile, when physical 
condition with a low possibility that it will be realized or a positioning result cannot be realized by 
mobile of a loading place is shown in the 1st, a method of judging with code phase simulation not being 
established correctly is in it. The example is a below-mentioned migration frame (and power supply ON 
frame as the exception handling) and a below-mentioned altitude frame. When an operating environment 
by which a positioning result is not planned about a mobile of a loading place the 2nd is shown, there is 
a method of judging with code phase simulation not being established correctly. The example is a 
below-mentioned local frame and a below-mentioned altitude frame. When conflict about physical 
relationship with a positioning satellite used for the 3rd in order that a positioning result might derive the 
positioning result is shown, there is a method of judging with code phase simulation not being 
established correctly. The example is the below-mentioned pseudo range remainder check. When 
conflict to a result of processing by which a positioning result was separately performed by the 4th is 
shown, there is a method of judging with code phase simulation not being established correctly. The 
example is the below-mentioned RAIM. 

[0016] Furthermore, in case an adaptation setup of the correlation judging threshold is carried out 
according to a result of a judgment based on a positioning result as mentioned above, a correlation 
judging threshold is preferably set up for every positioning satellite. Furthermore, about a code phase 
with high probability for code phase simulation to be established in the present or a near future, it can 
presume for every selected positioning satellite based on an establishment condition of code phase 
simulation in it or before. Therefore, in this invention, an adaptation setup of the correlation judging 
threshold is carried out so that probability for code phase simulation to be established in a current or 
near future may become lower than other code phases about a high code phase preferably according to a 
result of the presumption. By these,-izirig of the judgment based on a positioning result about whether 
code phase simulation is established correctly can be carried out [ exact ] more. 
[0017] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained 
based on a drawing. In addition, since this invention can be carried out under the equipment 
environment shown in drawing 9 , it assumes the equipment environment shown in drawing 9 in the 
following explanation. 

[0018] The functional configuration of the processing control section 20 in 1 operation gestalt of this 
invention is shown in drawing 1 . Satellite selection section 20a chooses among drawing the GPS 
Satellite which should be used for positioning more than the necessary number. This selection is 
performed based on the location or the last positioning output slack location initialized by the user, and 
the orbital calendar information memorized by memory 20g. Moreover, when carried in mobiles, such 
as vehicles, four or more GPS Satellites are chosen for three-dimensions positioning. When carried in 
the mobile which can be regarded as the altitude being always fixed like a vessel, since 2-dimensional 
positioning is sufficient, the selection number can also be made into three pieces; 
[0019] Carrier code control-section 20b controls the carrier generator and the code generator 12 which 
are not illustrated to be able to carry out the establishment maintenance of the synchronization to an 
input signal. Especially, on the occasion of control of the code generator 10, the spectrum back- 
diffusion-of-electrons code corresponding to the C/A code concerning the GPS Satellite chosen by 
satellite selection section 20a is first generated by the code generator 12 of each receiving channel. 
Furthermore, the code phase from which a correlation peak is acquired is detected by measuring the 
output of correlator 10 with the correlation judging threshold Lth, controlling the code phase in the code 
generator 12. After catching the target GPS Satellite by this and passing through procedure, such as 
making small the modification unit of the code phase in the code generator 12, correlation peak 
detection and code phase control are performed succeedingly, and the caught GPS Satellite is followed. 
[0020] While positioning operation part 20c obtains the code phase in a code phase simulation condition 
from carrier code control-section 20b, it inputs the data to which it restored with the demodulator 14, 
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computes a pseudo range, the current position, etc. based on them, and outputs the result. In addition, 
timer 20f in drawing, it is the member which determines the timing of a GPS receiver of operation, and 
the timing is generated based on the output of the criteria oscillator usually prepared out of the 
processing control section 20. Memory 20g in drawing is memory by which orbital calendar information 
and various kinds of setting information are stored in first stage, or collection storage is carried out after 
initiation of operation. 

[0021] A characteristic portion is mainly each portion relevant to them to abnormality positioning 
solution detecting-element 20e and 20d list of code phase presumption sections among the functional 
configurations shown in drawing 1 . 20d of code phase presumption sections presumes transition of the 
code phase in the period when the signal from a GPS Satellite is blocked by the building, the tree, the 
tunnel, etc. from transition of the code phase in the period before it. for example, the moving average 
deviation of the code phase which code phase simulation established about the predetermined period 
before it, for example, the period of time-of-day t=t0-t2, when the signal from a certain GPS Satellite 
was not able to be received or caught by time-of-day t=t3, as shown in drawing 2 etc. — asking — it — 
with — for example, time-of-day t=t3 or the code phase in t4 is presumed. Based on this presumed result, 
carrier code control-section 20b is operated, Changing the code phase in the code generator 12 by 
making into importance near the code phase presumed especially, and by making the value of the 
correlation judging threshold Lth low compared with other phases about the presumed code phase and 
its neighborhood In response to the effect of blocking, code phase simulation is correctly [ quickly and ] 
establishable with a weak signal and the signal which has become. 

[0022] Abnormality positioning solution detecting-element 20e detects the abnormality positioning 
solution under positioning output obtained by positioning operation part 20c. The positioning result a 
possibility that **** which cannot realize an abnormality positioning solution here by the loading place 
mobile of a GPS receiver will be realized indicates the physical condition that it can be considered that it 
is few to be, The positioning result which shows the operating environment which is not planned about 
the mobile of a loading place, The thing of positioning results which bring about rational misgiving 
about whether code phase simulation is established correctly, such as a positioning result which shows 
the conflict about physical relationship with the GPS Satellite used in order to derive the positioning 
result, and a positioning result which has conflict among other positioning results, is said. The point 
noted with this operation gestalt is a point that such an abnormality positioning solution is brought 
about, when low "peak" which appeared in the output of correlator 10 by the weak autocorrelation in a 
different chip location or the cross-correlation with a different-species code is accidentally detected as a 
correlation peak. The correlation judging threshold Lth is raised according to abnormality positioning 
solution detection, and an abnormality positioning solution is eliminated, and when that is not right, the 
correlation judging threshold Lth is lowered and it enables it to catch a weak signal from this point 
paying its attention with this operation gestalt. 

[0023] That is, as shown in drawing 3 , abnormality positioning solution detecting-element 20e performs 
detection of an abnormality positioning solution based on the information memorized by the output 
outputted from positioning operation part 20c, and memory 20g (100). When an abnormality positioning 
solution is not detected, it orders so that it can catch and follow also by the weak signal, and the 
correlation judging threshold Lth may be made into a sufficiently low value to carrier code control- 
section 20b (102). On the contrary, when ah abnormality positioning solution is detected, the correlation 
judging threshold Lth is made into a higher value, and code phase simulation establishment actuation is " 
performed again (104). Thus, the abnormality positioning solution produced since code phase simulation 
has been established in the chip location which mistook the correlation judging threshold Lth by making 
code phase simulation establishment actuation rerun as a higher value at the time of abnormality 
positioning solution detection, and the abnormality positioning solution produced when established 
accidentally [ phase simulation / code ] between the input signals concerning other GPS Satellites can be 
eliminated, and an exact positioning result can obtain. Moreover, since he is trying to lower the 
correlation judging threshold Lth when having not detected the abnormality positioning solution, a weak 
signal can also be caught. 
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[0024] As abnormality positioning solution detection logic which can be adopted by abnormality 
positioning solution detecting-element 20e, the following can be hung up at least. 

[0025] First, when a high speed with difficult implementation is shown or the positioning result obtained 
by positioning operation part 20c cannot be realized by the mobile since a maximum is in the speed 
which the mobile can usually take when the GPS receiver is carried in the mobile, this can be treated as 
an abnormality positioning solution. In this application, detection of the abnormality positioning 
solution by such logic is called a migration frame. For example, as shown in drawing 4 , the positioning 
output in time-of-day t=tl presupposes that location P=P1 was shown. Moreover, the positioning output 
in time-of-day t=t2 presupposes that location P=P2 was shown. In this case, if it is |(P2-Pl)/(t2-tl) 
|>Vmax, positioning output slack location P=P2 in time-of-day t=t2 can be recognized as it being an 
abnormality positioning solution. Then, the correlation judging threshold Lth concerning each GPS 
Satellite used for deriving a location P2 is raised. In addition, Vmax in this formula is the highest speed 
which can be realized by the mobile of a loading place. If loading place mobiles are vehicles, it will 
consider as 360 km/h=100 m/s, for example. Moreover, when positioning processing is being performed 
periodically, the division by time amount is removed from the left part of a top type, the right-hand side 
is transposed to the maximum location change from full speed Vmax, and it is good also as a 
comparison with the location change and the maximum location change in a positioning execution cycle. 
Furthermore, it is possible to detect the Doppler change which has appeared from the GPS Satellite to 
the signal, and to detect an abnormality positioning solution for the passing speed obtained as a result as 
compared with the location change per unit time amount. 

[0026] Moreover, power supply ON frame processing can be hung up as processing which makes the 
exception of a migration frame. It is the processing which this considers that is that by which the loading 
place mobile was carried at high speed while the power supply of a GPS receiver turned off, when the 
judgment with an abnormality positioning solution arose [ Nmax time (natural number beyond 
Nmax:2) ] continuously in the judgment actuation concerning a migration frame, and is treated as what 
is not an abnormality positioning solution. For example, it will be judged with it being an abnormality 
positioning solution, since it is migration length per [ which the mobiles of a loading place are vehicles 
and must have been realized in having made it run the vehicles in processing concerning a migration 
frame since the migration length by conveyance was comparatively / with the short time amount which 
conveyance takes / large when carried by high-speed mobiles, such as an aircraft, ] unit time amount. If 
the processing facility concerning a power supply ON frame is carried, being regarded as an abnormality 
positioning solution by processing concerning a migration frame will decrease. 

[0027] as the processing for detecting an abnormality positioning solution — further — an area — a frame 
— there is processing. This processing is processing which treats that positioning result as an 
abnormality positioning solution, when the planned use site region of that GPS receiver or a loading 
place mobile is assumed beforehand and the positioning result which shows the location outside that 
planned use site is obtained. For example, if a GPS receiver is carried in the vehicles of the Japan 
specification, it can be said that Japan is assumed as a planned use site region. If the positioning result 
which shows a Japanese outside the country one is then obtained as shown in drawing 5 , suppose that 
this is treated as an abnormality positioning solution by processing concerning a local frame. Moreover, 
although loading place mobiles are land vehicles, when the positioning result which shows an ocean top 
is obtained, suppose that it treats as an abnormality positioning solution with a local frame. Although a 
loading place mobile is a vessel, when the positioning result which shows a continent top is obtained, let 
this be an abnormality positioning solution. About the GPS Satellite used for derivation of an 
abnormality positioning solution, the correlation judging threshold Lth is made high. Thus, an 
abnormality positioning solution is detectable with detection of conflict with the operating environment 
of a GPS receiver or a mobile. 

[0028] As detection processing of an abnormality positioning solution, there is an altitude frame further. 
That is, since the altitude or depth which the information which starts altitude or depth as a positioning 
result in a GPS receiver can be acquired, and a loading place mobile may reach has the limit according 
to the class of the mobile etc., when the altitude beyond the limit concerned is obtained by positioning, it 
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can detect it as an abnormality positioning solution. A processing facility for that is called an altitude 
frame. For example, although the mobiles of a loading place are land vehicles, when the positioning 
result of the altitude of 1 0000m is obtained, the positioning result is treated as an abnormality 
positioning solution, the same — deep sea — although it is not the ** craft, either, when the positioning 
result of the depth of 10000m is obtained, the positioning result is treated as an abnormality positioning 
solution (refer to drawing 6 ). About the GPS Satellite used for derivation of an abnormality positioning 
solution, the correlation judging threshold Lth is made high. 

[0029] As processing for detecting an abnormality positioning solution, a pseudo range remainder check 
can be raised further. First, the difference of the transmitting time of day of the signal from a GPS 
Satellite and the receipt time of the signal in a GPS receiver expresses the time amount which the signal 
propagation from a GPS Satellite to a GPS receiver takes. Therefore, the distance from a GPS Satellite 
to a GPS receiver can be acquired by multiplying this time amount by the velocity of light. Among 
transmitting time of day and the receipt time, it is transmitted as data from a GPS Satellite, and 
transmitting time of day can be obtained from the clock carried in the GPS Satellite being very highly 
precise in a high precision. However, the receipt time is the information based on the clock generated in 
a GPS receiver, and since this clock is not so exact, the information which gives the "receipt time" of the 
signal from each GPS Satellite in a GPS receiver has the uniform error component common to each GPS 
Satellite. This is called the common offset in the GPS receiver. Furthermore, the error by a noise etc. is 
also included in the "receipt time" in a GPS receiver. Therefore, in addition to the common offset 
common to each GPS Satellite, the error according to individual by a noise etc. will be included in the 
pseudo range found in a GPS receiver (refer to drawing 7 ). the error (rate) which adds the error by these 
common offset, a noise, etc., and is acquired (or — further — this — a pseudo range — **(ing)) is called 
the pseudo range remainder, as a result, the difference of the pseudo range [ a pseudo range remainder 
check compares this pseudo range remainder between the GPS Satellites currently used for positioning, 
and ] remainder between GPS Satellites is beyond a predetermined limit — with, it is the processing 
judged to be an abnormality positioning solution. About the GPS Satellite used for derivation of an 
abnormality positioning solution, the correlation judging threshold Lth is made high. Thus, an 
abnormality positioning solution is also detectable using conflict of the physical relationship of a 
positioning result and a GPS Satellite. In addition, please refer to JP,1 1-83978,A etc. about a false 
distance remainder check. 

[0030] There is processing which becomes RAIM as a method of further others of detecting an 
abnormality positioning solution. RAIM is processing which carries out the mutual comparison of two 
or more kinds of positioning results, and makes the correlation judging threshold Lth high about the 
GPS Satellite which regarded it as the abnormality positioning solution when conflict in the meantime 
was detected, and was used for derivation of an abnormality positioning solution. For example, as 
shown in drawing 8 , four GPS Satellites SV1-SV4 are chosen, and positioning processing is performed, 
and suppose that a certain positioning result was obtained. Other combination, for example, the 
combination of GPS Satellites SV2-SV5, is used for coincidence, and positioning processing is 
performed, and suppose that another positioning result was obtained. If code phase simulation was 
correctly established about all GPS Satellites SV1-SV5 and it restored to data correctly, a remarkable 
difference will not appear between both positioning results. However, the difference which cannot be 
disregarded will appear, when having not established code phase simulation exact about one of GPS 
Satellites. In the abnormality positioning solution detection using RAIM, when two or more kinds of 
positioning results are obtained in this way and the difference beyond a predetermined limit is among 
them, the judgment with an abnormality positioning solution is made. In addition, since a total of five 
kinds of combination of four satellites can be set up if it is in the condition which is catching and 
following five GPS Satellites at coincidence while what is necessary is to face three-dimensions 
positioning as mentioned above, and just to be able to catch and follow four GPS Satellites, a principle 
top can obtain five kinds of positioning results. Therefore, the comparison between the above 
positioning results can be performed easily. 

[0031] In addition, although JP,7- 140224, A has the publication about a setup the whole adjustable 
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control and satellite of a correlation judging threshold, this is a setup according to not a positioning 
result but an elevation angle. Moreover, if a correlation judging threshold is carried out from there being 
a publication of the purport set up more highly than a noise level, about the point which makes a 
correlation judging threshold low and enables it to catch a weak signal, it should admit not haying even 
suggestion. 



[Translation done.] 
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♦NOTICES* 

japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Choose a positioning satellite more than the necessary number, and code phase simulation is 
established through a correlation judging with a spectrum back-diffusion-of-electrons code to an input 
signal from a selected positioning satellite. In a positioning method which derives a positioning result 
including the current position based on data which restores to an input signal by which code phase 
simulation was established, and is obtained, and a code phase at the time of code phase simulation 
establishment So that it may become comparatively high when it becomes comparatively low when it 
judges whether code phase simulation is established correctly based on a positioning result and judged 
with code phase simulation being established correctly, otherwise, judged A positioning method 
characterized by carrying out an adaptation setup according to a result of the above-mentioned judgment 
of a correlation judging threshold used for the above-mentioned correlation judging. 
[Claim 2] In a positioning method performed by the positioning equipment which is the positioning 
method according to claim 1, and was carried on a mobile Physical condition with a low possibility that 
it will be realized or a positioning result cannot be realized by mobile of a loading place, Conflict about 
physical relationship with a positioning satellite used in order to derive an operating environment which 
is not planned about the mobile, and its positioning result, Or a positioning method characterized by 
judging with code phase simulation not being established correctly when conflict to a result of 
processing performed separately is shown. 

[Claim 3] In a positioning method according to claim 1 or 2, probability for code phase simulation to be 
established in a current or near future a high code phase So that it may presume for every positioning 
satellite and probability for code phase simulation to be established in the present or a near future may 
become lower than other code phases about a high code phase based on an establishment condition of 
code phase simulation in it or before A positioning method characterized by carrying out an adaptation 
setup according to a result of the above-mentioned presumption of a correlation judging threshold. 
[Claim 4] Choose a positioning satellite more than the necessary number, and code phase simulation is 
established through a correlation judging with a spectrum back-diffusion-of-electrons code to an input 
signal from a selected positioning satellite. In a positioning method which derives a positioning result 
including the current position based on data which restores to an input signal by which code phase 
simulation was established, and is obtained, and a code phase at the time of code phase simulation 
establishment Probability for code phase simulation to be established in a current or near future a high 
code phase So that it may presume for every selected positioning satellite based on an establishment 
condition of code phase simulation in it or before and probability for code phase simulation to be 
established in the present or a near future may become lower than other code phases about a high code 
phase A positioning method characterized by carrying out an adaptation setup according to a result of 
the above-mentioned presumption of a correlation judging threshold used for the above-mentioned 
correlation judging. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 
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